■ ■ • ■;• . 

3/5/1 

DIALOG (R) File 351:Derwent WPI 
(c) 2005 Thomson Derwent. All rts, reserv. 

009844145 **Iinage available** 
WPI Acc No: 1994-124001/ 199415 
XRAM Acc No: C94 -057184 
XRPX Acc NO: N94-0973 60 

Superconductor e.g. for nuclear fusion reactor - includes oxide layers 

contg. strontixm , calcium copper, lead and barium 
Patent Assignee: TORAY IND INC (TORA ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 6072714 A 19940315 JP 9368520 A 19930326 199415 B 

Priority Applications (No Type Date) : JP 92178514 A 19920706 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 6072714 A 26 COlG-003/OO 

Abstract (Basic) : JP 6072714 A 

Superconductor consists of oxide layers of formula (I) and (II) 
and/or (III) (Sil-h Bah) i CaOj (III) . 

(SraCal-a)bCuOc (1), (Pbl-dCud)e (Caf Scr-f )Og (II) , (SraCal) bCuOc 
(I) (Pbl dCud)d(Ca, Srl-f) Og (II) (Srl-g Bag)bCUO) (III) in = (O 1.0, 
b- 0.8 1.1, 1.6 c = 2.2, 0 d= 0.6, 0.9 e = -1.1, S=0 0.9 g 1.8 2.3, h = 
0 0. 2 i = 0.9 1.1, and j = 2.8 3.1) Also claimed is a preparation of a 
superconductor, by making oxide layers of formula (I) and formula (II) 
and/or formula (III) by piling method. 

Alternative superconductor claimed is consists of oxide layers of 
formula (I) as a repeating unit and oxide layers of formula (II) and/or 
formula (III) intervening between the repeating units. 

USE/ADVANTAGE - The superconductor can be used in nuclear fusion 
reactors, accelerators, magnetic separators, NMR instruments, magnetic 
coils, transformers, rectifiers, Josephson devices, SQUID devices, and 
magnetic shields. The structure of the carrier- supplying layers is 
simple and Co compound oxide superconductors can be produced 
reproducibly . 

Dwg.1/2 

Title Terms: SUPERCONDUCTING; NUCLEAR; FUSE; REACTOR; OXIDE; LAYER; CONTAIN 

; STRONTIUM; CALCIUM; COPPER; LEAD; BARIUM 
Derwent Class: L03; SOI; 803; U14; V04; X12 
International Patent Class (Main) : COlG-003/00 

International Patent Class (Additional) : COlG-001/00; COlG-021/00; 

HOlB-012/06 
File Segment: CPI; EPI 



PATENT ABSTRACTS OF JAPAN 



DPublication number : 06-072714 
(43)Date of publication of application : 15.03.1994 



> - -.-^ --- — — — 

<51)IntCI. 


"r:LiL.: - ■■ 

rnin 3/00 
C01G 1/00 
C01G 21/00 
H01B 12/06 


'■ ~ — 


(21)Application number : 05-068520 


(71)Applicant : 


TORAY IND INC 


<22)Date of filing : 26.03.1 993 


(72)Inventor : 


NISHINA MASAAKI 




NOBUMASA HrrOSHI 






SHIMIZU KAZUHARU 


<30)Priority 

Priority number : 041 7851 4 Priority date 


: 06.07.1992 Priority country : JP 



(54) SUPERCONDUCTOR AND ITS PRODUCTION 

^57)Abstract: i -tu 

PURPOSE: To produce a multiple copper oxide superconductor having a simple structure of the earner supplying layers with 

satisfactory reproducibility. . . , ■ r« ^ \n« , , n 

CONSTITUTION: This superconductor consists of layers of an oxide represented by a formula (SraCa1-a)BCuOY (v(*ere OSaSm 
0 8<B<1 1 and 1 6<y<2.2) and layers of an oxide represented by the formula (Pb1-dCud)e(CaXSr1-X)0&epsi: (where 0<d<0.6. 0 9^6^ 
0£3l<0.9 and 1 .8<&epsi;<2.3) and/or an oxide represented by a fomiula (Srl-^Ba^KCuOti (where 0<4<0.2. 0.9<ic<1.1 and 2.81tiS 
4.1 in layers and it is produced by a piling-up method. 
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(57) l^^l 

rc^j@m#flcf:i. 9:^: (SraCa,-a) 
/3CuOv (itfzL. O^a^l. O. 0. 8 ^ /3 ^1. 1. 

1. 6^ V^2. 2) -e*4tL6K<b«K»<7>«^. : (P 
bi-6Cu6) 0 (Ca;iSr,-A) O £ ^/cti/iSj; 
t;^2>:^ : (Sr,.eBae) kCuOtj (^tfcL. 0^ 
6 ^0. 6 . 0. 9 ^ 0 1 . 0 ^ A ^0. 9 . 1. 8 ^ t ^ 

2. 3 . 0 ^ f ^0. 2 . 0. 9 ^ ic ^1. 1 > 2. 8 ^ 7j ^3. 

: (SraCa,-a)/3Cu07} (ittil^. OS a 
0\ 0. 8^/3^1. 1. 1. 6^Y^2. 2) T'S^ttS 

K<ki^<Og<i:. JSfe^ : ((Bi,-vPbv),-6Cu 

6) 0 (Ca^Sr.-A) Of (fcfcU. O ^ v ^0. 

5. 0. 2^ 5^0. 6. 0. 9^ a ^1. 1. O^A^O. 5. 

0. 8^ £ ^2. 3) (Dmit^<r>m t^^m^i:ti:i.Xisr) . 
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im^m. 1 1 : 

(S r aC a,- a) i3 C u O y 
(Pbi-fiCuS) e (CaXSri-X) Oc 
(S r,. f Ba e) kCuOt) 

1.1. 1. 6 ^ V ^2. 2 . 0 ^ 6 ^0. 6 . 0. 9 ^ e ^1. 10 
1 . 0 ^ A ^0. 9 . 1. 8 ^ £ ^2. 3 . 0 ^ ^ ^0. 2 . 0. 
9^ K^l. 1. 2. 8^77^3. 1) 

(S r aC a,- a) 0CuOy 

(Pb,.6Cu6) 0 (Ca^Sr,-^) 0« 
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^ a ^1. 0. 0. 8^/3^1. 1. 1. 6^v^2. 2. 0^5 
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(SraCa,-a)/3CuOv 

(Pb,. 6Cu6) e (Ca;iSr,-a,) Oc 

(Sr.-^Bae)'cCu077 30 

Sm^fro (fcytib. O^a^l. O. 0. 8^/3^1. 1. 

1.6^7^2.2. 0^5^0.6.0.9^0^1.1. 

X ^0. 9 . 1. 8 ^ £ ^2. 3 . 0 ^ e ^0. 2 . 0. 9 ^ ic ^ 

1. 1. 2. 8^ 7j ^3. 1) 

(S r aC a,, a) ^CuOy 

(Pb.-6Cu6) 0 (CaiSr.-A) 0€ 40 
(Sr,-€Bae)KCu07j 

^L. O^a^l. 0. 0. 8^0^1. 1. 1. 6^y ^2. 

2. 6 ^0. 6 . 0. 9 ^ 0 ^1. 1 . 0^ ^ ^0. 9. 1. 
8 ^ £ ^2. 3 . 0 ^ f ^0. 2 . 0. 9 ^ ic ^1. 1 . 2. 8 ^ 
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..A) O £ 

i:i-^jS«»»o o ^ a ^l. 0. o. 8 ^ i3 ^ 

1. 1 . 1. 6 ^ y ^2. 2 . 0 ^ V ^0. 5 . 0. 2 ^ 6 ^0. 
6. 0, 9^0 ^1, 1. A. ^0. 9. 1. 8^ £ ^2. 3) 

(S r aC ai- a) /3 C u O y 

( (B i I- V P b v),. 6Cu6) 0 (C a ^ S r 

r.X) O £ 

mmi^<Dmm:^mo ittti o ^ a ^i. o . o. 8 ^ is 

^1. 1 . 1. 6 ^ y ^2. 2 . O ^ V ^0. 5 . 0. 2 ^ 6 ^0. 
6. 0. 9^ 0^1. 1. O^A.^0. 9. 1. 8^£ ^2. 3) 

(S r aC a.- a) /3 C u O y 

( (B i V P b v),- 6Cu6) 0 (C a X S r 

A) O £ 

xm^H^mm(Dm^^^&i.x\^^^:iti:^WLt'r^ 
mmm^i^o (fc^cu. o^a^i. o. o. 8sp^i. i. 

1. 6 ^ y ^2. 2 . 0 ^ V ^0. 5 . 0. 2 ^ 6 ^0. 6 . 0. 9 

^ 0 ^1. 1 . 0 ^ A ^0. 9 . 1. 8 ^ £ ^2. 3 ) 

iis*«8] m^±^fm^m\^^x. 1^^: 

(S r aC a.- a) /? C u O y 

( (B i ,. V P b v).- 6Cu6) 0 (C a ^ S r 
A) O £ 

fc'b. O^o^l. 0. 0. 8^/5^1. 1. 1. 6^y ^2. 
2 . 0 ^ V ^0. 5 . 0. 2 S 6 ^0. 6 . 0. 9 ^ 0 ^1. 1 s 
O^A^O. 9. 1. 8 ^ £ ^2. 3) 
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imm±(ommi^m] :$^mmn. mm^f^. mmmf$^^ 
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r>m^. mmm^hy>iy:^^^j:t*(Dm^tLxmi.. ^ 




[0 0 0 2] Oz ffiSrfflTSE^m. 3-0. 4 nm^r^fc^o l^it 

-m<omm^mmi&mmm'i. " zeit j&^ot. rcD^y'^ai— ^^.r v^stt. cu-a 

schrift fur Physik B-condensed Matter " vol. 8 3 . ^^J-iS^ LTflF^t-T^ C ^: J: , mmmmmmtl 

1991, ^T-l 7MlCl2«<?^<t j@S^®iilE;d5Sfttt ^> C u - ffiOPB^tCT c $rS5*!>'5yhi?)(^fpie>;6^0fflS 

-SCu-Oa Sir. COCu-O. ®<OPBllc:frffiLTC f^ffl^-^^'5«S# ^"TS fco t #;t ^ix^^o 

h*^ ^y^m^^^jl^^tf-:/^ ^y^^'^^M^^h^j^^m [0 0 0 7] — z/a^y^:y^m^^. tS*d^e*ie>tu 

[0 0 0 3] \m7k<Di^a)tl.X\t.. (La, T«^i-^o -^r^^ J: 5 5/ ^V-^g^ LTf*. 3t 

Sr)jCu04 . Bit St2 C u Oe . (N d . C k.^. L O2 . BaO/CuO/BaO. B a O/ 

e)2Cu04 ti:^t^^^. 2S5^<^t(0{Cli, (La. CuO/CuO/BaO. SrO/Bi, /S r 
Sr)2CaCu, Oe . YBa^ Cu, Or . Bis S B a O/T 1 = /B a O. SrO/PbO-C 

C a Cu, Oe . P b. S r= (C a, Y) C u, u-P bO/S r O. S r O/ (Pb, Cu) O/S r 

Os ^ir^Ti^fct). ^yt. 3g^COt<D(C:(i (Bi, P O. Nd, O: 7fc^^5^p5j^TV^So 

b),Sr, Cas Cu, Oio. Tls B a. Ca. Cu [0 0 0 8] :LfLh(r>^^ 'tfx.^m^^ 
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^nrv^-scu-Os ®o«c;«y5ii*Pi-'5fcon-c. ^(t? 8iig"t-^*-ifeSr««ti-e-^-e*>^e 
Tc fc_b#-t-^tv^9il»aiJ;&5|«i:LTv^5o 30 [ooio] 

f^^tt^h. Cu-0= ©^^7=^^:31-7^^^-^/^^:$: [^®^ft?*i-6fci6<0#®] ±fSby^ceWSri**-f-S 

{*:^ci--5C<^;i5:g|f;t^i^TV^6o (SraCa,-a) /3 C u O v -(1) 

[0 0 0 6] irr^^^-C. i«riaL^>Vw3i-x-f (ytfcU. O^a^l. O. O. 8^i3^1. i. l 

ir^o -/ar^i/^tcftjjJccDJ: 9 ?fc1*«S755^J^^n6o * 2.2) -e*Six5K^k«i<^S t . ft*: 

•f, ;^-7^^:3i^7"-<Vi/S;i5-5:<7)±T«-fl:e"r^Cu- 

(Pb,-6Cu6) e (C a A. S r.. X) O £ ••(2) 

^fz\t./^X.XJ^. ft*: LT, mi^B>«<^)eS««^«i. *(1) <^®?^bifel(7>g^* 

(Sr.-fBae) kCuOt, -(3) (2) <oeg^bife<7>SSr«;«^±tf ffiSrfflV>-Cl4ig$tt6o * 

(ittzL^ 0^6^0.6.0.9^0^1.1. O^^^O. 40 ^h, *«MJ::*5v>-c«. ft* : 

9. 1. 8 ^ c ^2. 3> 0^ 6 ^0. 2. 0. 9 ^ ic ^1. 1 . (S r a C a , - a ) /5 C u O 7 -(l) 

2.8^77^3.1) xm^fi^mim(omt^mVti:tgtL (tctzL.. o^a^i. o. o. s^iS^i. i. i. e^v^ 

[00 11] gJlT, r(^jg®»(t:S:«l«M^V^5o -^r . iSb¥ffi<^Pflt-. ft*: 
(Pb,-6Cu6) e (CaA.Sr,-A) 0£ -(2) 

^tc\ty^xxi. ft*: zt^^WLt^i>mmmm^mm^iri^o 

(S r.. € B a £) icCuOtj •(3) [0 0 1 2] ^(OmmmWi:fS2^^t\f^ 0 o ^ 

(ittix.. 0^6^0.6. 0.9^0^1. 1. o^A^o. LT. m2^m(ommmmt. m^±ifi^^m\^^x. m 

9. 1.8^ £^2. 3. O^e^O. 2. 0. 9^fc^l. 1> Mg»<^. *(1) <7)g^jfcife<7:>^;&^b*'5i^3SL*^€rJg 
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[0 0 131 *^M(cioV>TJi. 

( (B i.- V Pb v) a Cu 6) 
(^ilfc'L. 0 ^ V ^0. 5 . 0. 2 ^ 6 ^0. 6 . 0, 9 ^ 0 ^ 
1. 1 . 0 ^ ^ ^0. 9 . 1. 8 ^ f ^2. 3 ) -V^^tl^etit 

[0 0 141 WT> rOjgm^f*^m3^^i:VN9c 10 

( (B i,. V Pb v),. 6 Cu 6) 
(fcyS: L. O ^ V ^0. 5 . 0. 2 ^ 6 ^0. 6 . 0. 9 ^ 0 ^ 

1.1. o^;i^o. 9. 1.8^ £^2. 3) -es^tt^>S&<b 

[0 0 151 I^T. w(7)@m«f^^^4^P>^i:i/>9o ^ 

ae»co, ^(1) (Dmm(omt>h^j:^mi&v^iSLi;M 
[00161 mm^mmmmmmc^n^mmmmm 

^^^^4^|^(;ov>-fnOjem«i*^tCioV>Tt. Cu- 

Os3D«r^i-§. ^(1) x7jk^tii>mitm<os\zmmm 

mm^mtix\^^^h(otn^hti^o ^(2) . 
<3) . (4) xm^fh^mit^cDm^-i. cu-Oz miz^ 

*oTv^^ h<nt^x.hi^L^o 30 
[0 0 171 r<0<J: aT. :*:^0>^tcioV> 

TJi. Cu-Os ffiSr^-rS. ^(1) XTjk^ti^bmit^ 

(omirsy^xm^m^immmmtf^xj^. *fc. ^(2) 
, ^(3) . ^(4) 'x^7jk:^ti^mim(Dm^m^m:iy 

Cu(::*rU (Ca,: a S r a) ^ 'r'>r r ^ 

:it^^h't^ts i3 = l-Cfe^o L;5i^L. 

/3Sri<t»5::^#v>M^i-^J:9 ^J:^mx z (Dmmmm ^ 

[0 0 181 Li/h;6SoT. i3(Cfi±iafil;6S#SEL. 

1 ti-^o ^ti. mmmm(om^ma^. (ca 

..aSra) f'-T h t«^<O^a;05^^tv^ ^ 
(Dmm^:^^^<ti:^o 50 
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(SraCa,.a) flCuOy -(l) 

(y^l^L. O^a^l. 0. 0. 8^/3^1. 1. 1. 6^7^ 

2.2) xm^ii^mit^<omts 

6 (C a X S r.. X) O b - U) 

(4) <omim(Dmi:. m^±ifmi:m\^^^::.t\cx^m 

(SraCa,.a) i5 C u O 7 "(1) 

{fttll.. 0 ^ a ^1. 0 . 0. 8 ^ i3 ^1. 1 . 1. 6 ^ y ^ 

2.2) 'cm^ti^mim(omi:mi&\.miSLti.. ::.<om 

e (C a a, S r.. a,) Of -U) 

[0019] r <D®Fp^EKI;5?S< ?i5 t , " Physica C 
^167 ^515-519 199 O^iH 

[0 0 2 01 mm. ;@m^si^t-*5tt5^7^'<^-7^>r 

:^^e<^*J'&4r^-r/3ti. ±iaL^wi:;6^b. ^(1) <d 
iaj«(r*3l^"C. 0. 8^/5^1. 1 <7)<SffltCS^;£^?ttSo — 
ifr^ (C ai. a S r a) ?> ?fc ^ ;^ x-r 
(C4Stt6C a ^ S r <bC0#?5EM:(i. ±lEU/cCu-a 

i#^S<0/jN * V ^ C a ^SJc-g-* -a: ^ i: «3 JifSEra 

8§^^^<i-^r ^;55^< . l^^^i,. Ca(D^ (a = 

o) tcj:oTt>, mmmm^m^-r^:Lt^^x^^(D 

[0 0 2 1 ] jgm^^^oKit^tc. Sffi^ LT 

0iJx.(^S r T i O, ¥?SfB$:fflV>:5i:. ^CD^feStT) a 
$ft;6J^0, 3 9 0 nm^gV^yh*!>> C a <0#:^EM:;)5fi5v 

t>. SrO^ (a=l. 0) O^-^-Cfc. jSm^eSrJg^ 

[0 0 2 21 jfe^. jemS^co;^7"-<^-x>r 

*5JtSC a i: S rOtt:!^. i*(l) <Z)jft^S-e. O^a^l. 

[0 0 2 31 S®«g(w:fe^l^-CI^. Cu-Os 

WS;65?gfi£*ttfc:©^{;i(i. ^coiTdffiS-TS (Ca 
i-aSra) t^h^^^ ^ ^^—^r >(:y^m\zi^^mt^ 
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10 0 2 4] e?^*Kii!)32ii^'^i-v>^^Tr*j@m 

J»»W-*oTL*5o byh;55oT. ^(1) l;iibNt^Y 

5fc4^«Cfi, 1. 9 ^2. 1 5-Cfe5r <?:755iif* L 

o#'lC, ^(2) . ^(3) io<tO^^(4) T'^^tL^g^ 

yu5/^:^i/^?&^ fltriaUiTcSS^g (*5J:U5^oS^ 

[0 0 2 6] ^l^m. m2^m(0mmM^<0':/x:iy^ 30 

VN-c^. 6 = 0. e = o<^«'&»ix i&mMmt(om^\^ 

(-Pp1Hl*?iV\ ^(2) (^g^^b^feOS^Ii. 6;6SO. 6*T' 
cT^K^btfeiirfiE^^fft*?. ^(3) (Oift^b 

10 0 2 7] L]t;&SoT.^(2) <0»{b«Jl;i. 0^6^ 

0. 6 -CfcS ^ # {C. jfis^scorat-ifraE^?^^ C t t^X* 

^(3) (omim<om^. o^^^o. 2<Dt^ 

itm-t. ^(2) Og^^bi^tCiolt^P bcO-a5^fcfi^gP 

ixwL^^rifzh<D^ 'r^it>^. ^(4) twiov^'Cv = o 

ft\*^<OX. ^(4) (C4c5ttSv(i, O ^ V ^0. 5 tZ-r^o 
[0 0 2 8] ^(4) <75K<bfelt. 0. 2^6^ 

S:(4) (^)K^b«l»*. 0 ^ V ^0. 5. 0. 2 ^ 5 ^0. 6 50 
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;ii:35Sx?#-5o «(2) <^»^b«>coSJ^. (Pb. Cu) 

Ot (Sr. Ca) 0<omt^Xm^^f\^X\i^^<OX. 

^(2) (7)g?^bifeF{;iioVNT. eji*:*. e = i't^*>So 

[0 0 2 9] X^t^VfSit^h. ^BR<^Saag^i^f^. (Pb 
..6Cu6) 1^>r (CaASr,-^) hi3J:t;^ 

hcoj^i^S/i^O. 2 J:!? t*:#<<^^t. i^^. eW^-r^ 

(::Pb^i^S«L"^-^-v^oT^ c 1^2. 3 *-<?<7>fit. em, 

[0 0 3 0] L^;e>5oT. ^(2) (7)jffi^(C*3l/>-C. £ 
fi. 1, 8 ^ £ ^2. SOjSH. e (i> 0. 9 ^ 0^1. 1 Offi 
m\z.Wt'&^f\^^o t:L^X\ (Pb. Cu) O^: (S 

r, Ca) 0(Dm^t^(Dm^it^^h. (CaA, Sr.- 

^(Otci^, A = 0'Cfc6C^7j5*f^Ul^>i^ A^O. 9T^ 

fctufi. ^(2) <7)K<bi»oS^fl^^i-Sw^35St?#5o 
uyh;&SoT. A 0 ^ A ^0. 9 o|Effl(OfiI«;iR;e$tt 

[003 1] ^(3) <omit^(Omit. (S r , B a ) O 
irCuOs OB?^bi»T*«^$ttTV^^(0-e. ^(3) <Dm 
^b^fe{-:feV^r. 7). icli*:*. ^tt-ett, 7) = 3. ic = 
L;ei>U>ij05^. ^^OSiig^tCli, (Sr.. 
e, Ba S) Cu1^>f b*5j:UfK5Rl^>< h\Ci^ 

-rsr^;55-Ct;S<*»?\ (Sr. Ba) l^-T 

Cui^^ hO:Xti^5^<^«^«9'^#*r L^oT. ±15 

[0 0 3 2] Lyt;i5oT. *<3) (^j|a^*::*5V^-c. n 
f;i, 2. 8 ^ 7j ^3. 1 coffiia. K fi. 0. 9 ^ /c SI. 1 <^fiS 

H{cis;e$tL'5o ^(4) <omt^<Dmit. ( (bi. p 

b) , Cu) O. CuOs . (Ca, Sr) 0(Omit^ 

T*«^^nTv^^(7)-e, *(4) <DK<bW-i3i>T. eii 

[00 3 3] a S: 1 <i; 0 v^-d^-TS 

J: 5*2K«i"er<^>:/ci ^^i^^SSr^g^-t-S^. (C a 
A S r,- A) -t^^ h{C^T(r):>;:a*5-g^tv5r.^*5fc 

(2) (omimtm\:^xo{c. i. i^i-So 

[00 3 4]|^ei(c. eif^l Xr)i>^h^^^^t^j:^Xo 



, m 

vPbv)i. a cu 6) i^>f hj-^^a2>5^-rsr^d5fc 

-So ^(OXmti^'P^J^^^^^n. B i^Pbt^ffi^iSfbl- 
ecormm^^. ^(2) (Dmimtmzxo\^. 0, 9 

S:(2) 0. 9^ 0^1. l<^96HJcK 

[0 0 3 5] ^5:^t^/^^c7)$i3g^{-{i> ®^*1^-r h{C 10 

i-^So ^its £ 3552. 3 J:t)::^c#<?iSt. 

ZLtib^h. ^(4) co^^kifetcioV>T*i. S(2) (om^t 

mm^. e 1. 8 ^ £ ^2. 3 ^-r^o 

[0 0 3.61 w^-C. ((Bi.Pb),Cu)0^ 
(Ca, Sr) 0<Dmim(Dm^m^^^^ts ^(2) 

z = o-c*>-5;ii*5»^uv^;&^ ;i=o. 
(4) cDg^>ft;i^|Ci^V>T(i. 0 ^ A ^0. 9 (OiSiiat- 

[0 0 3 71 mi«e^(Ojes«flciciov>Tfi. ^(1) -e 
<^je«»frjc*5v>T«. s(i) -c^LysijBm^sajwj- 

[0 0 3 81 LX)- U^irr 7)5^5^ ;@m«1#tt{-ibNt ^S^tt 

m\^mmmmxh^. yn^ye^^^^m^-^. ^<^xi^. 

[0 0 3 91 

mm^mcfji^bfttbio^^ V TmA(ommm, o s-^o. 3 

l^jKlO. 1 2-0. 2 STfc-SyhJ?), =^-vyT«ffi;65-(^)jE 

[0 0 4 01 «2«M. m4^m<omm»i^n. afriEb 50 



. . HHp^^ - 7 2 7 1 4 

ttfi. Cu-O, ffi(?5|S;6SiiiinUTT cJi:±#-r«>Cl^ 
ffilffiS*)co:^^y rSlft«i6:</j:^OT% nji. 2-- 

[0 0 4 11 *fc> m*r:*:t <-t-'5i. mmmm^<r>^ 

--4 (Offifflrt w^;dW*LV\ mli. 1. 2-efc 

n) <Dmmmmi^^hti:^mm.i.miiL-m^{mt^^<om 

^m^i^^&(omii^yx2^y^>'^miii^mm6^\^^iEi.x 
[004 21 fzfzi^. mm. \^^m^mmmmmf>mth. 

't^tv^o:iti:^:k.^t. mmm»^»ti.x{i. n 

[0 0 4 31 ^btc, 

C i:;05-C#So */c. Si.MgO. L a G a O, . L 
aAlO, . NdGaOa . NdAlO, . LaSrO 
a04 . Ys O, . S r T i . Al j. O, . ^ y h 



11 



m 



( 7 ) 



€-72714 



12 



[004 41 :^^m<ommm»^m^(o±\cm^^^^ 

Srs CuOe -^Biz Sri Ca, Cuj 0« 

^fflv^-s^g-g^tcit-^. 1 o*C— 2 0 0'Cii5< ?i^o ^ 
[0 0 4 5] 7i:fc. S«<^«®<*ffiJ^. -^rrt-^SIMO 

LTS r T i O, ^1 0 0 ot: 

<0^75><b*tA<, «ajx.«SrTiO, tCNb«rK->^ 

(2) . ^(3) . ^(4) x^\^tim^(omi\:^(Dm<Dm^ 
(0 0 4 71 JiJf&t ur«i. ittK.^. i^- 

[0 0 4 81 fci:;ttf. m2«?«Oje«»«c 

(o^mwi: 5 0 0-800 x:(o&mx 1-12 ^raafefig 

O^'-'/^;' h (^--ys/h3) ^B ai&JRcOif--y5' h 

[00 4 91 mmimt§&mim(o^tdi^^m^ 

^L. ^Us/ hlCfiKJ^L. ^<0^mi^i:S 0 0-7 0 0 50 



*C<^)i&«T 1-12 ^F^Si^ l^xmi^ ( P b . C 

yhfifcJKL. ^<Dfig?^»Sr8 0 0— 1 ooot:<otaftT 
1-1 2f^mm^t'. ( (B i . Pb) , Cu) 0<7>^ 

[0 0 5 0] oV^•C. ®1«M. «2«MOjSS»fl5:<0 

^—Vyhl. 2. 3. 4. 5^*^^^V/^ 

4^m<ommMt^(Dm^i^. ^-^yhi. 2, 3. 

7!i^o, 5 — 3 0 Onmillixyh{&e(c:SffiS:-t >;/ h-f 

ffi^l X 1 0 * — 1 X 1 0 'Patcbyh(^*>. SSSrinfSi 
1^X4 0 0-7 5 0^:. »^L<{i4 0 0-6 5 0t:(c: 

^— y.yh2. 3. 4. 5' tC. ArF. KrF. Xe 

[005 11 ^1 ^M<^jSfli«»^fiiit-f-5 ^ ^ 
(1) OjS«^^4:^SI<7)^Scfcttfl|gUfc(7)-^. 
y h S^fcJiiJ'-yi/ h 2. 4lCArF. KrF. Xe 

^fc«*(3) <^ife^t:«i(oe*:3fMg«:y^cJt«eLTifi 
[0 0 5 21 m2«B>«<OjB«:»flcSrfi!3ti-5^# 

tcfi. ^(1) (Dmmmmi:mm<ommd\mmi.ti<D 

-h. ^—y^yhb' tC. ArF, KrF, X e C 1 ^ffl 
[0 0 5 31 *7t. ^4^iq<^jSm«<*:^Siig-r$i:# 

^.gytf^O?^ lkj/cm= WT-e*>^C^7J5«:*LV^ -ix 
[00 541 mfti't^^^iy'^ 

fi. m\^^h^-^^yv<omm^mm,^^T':/\^-i^B> 
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ix-^ u— tf-(0v</^:j^^i6fttt 1 8 0 H z e«-efc5 

[0 0 5 5] */c. i$'-y:y h^Sffii:Om^;65 5mn* 

— v^3^^;5SjBw»9lC< <7ioTb*9o X 5 0mm 

[0 0 56] W<-rt^g^^b<4#HmtC-r^/bi?)lC 

(OK^blSSH^O^^ffiS: 1 X 1 0* 'PaJ: »9 ti6:< i-S 

mmmmmhfiti:i^:it:^^^^o */c. ixio 20 

[0 0 5 7] ^bi::. S«MS*4 0 0X:i:f9 t<e<i- 
0(c<<>fc'9. — 7 0 ot:J:0 tS5<-r6^. jS« 

X^ — ¥y h;5*P>T:/W— V3 >^S-^^P b'^J'B i 
[0 0 5 8] hSrT7/u— 

[0 0 5 9] ^yt. ^^O^ffffl^JcHUTfi. Rttii5 
itS^iSSlH]^ (RHEED) iCj:o-C#6tLSH«±'C 

1 0^i4ft^lSmS4t?Jl, RHEEDtcj:^ 1 50 



^^p6 - 7 2 7 1 4 

[0 0 6 0] ^ti. ^m(Dmm'^. le^-i 55>e«(D 

-eu-— tf-fORSIt^<?ihL. £ffi$:*^2 0 0-4 5 0*C 

*-c«^ 1-10 ot:/5^o^taiiST'?&ai-r^o ^(ot 
0 0 — 4 0 ox:<DmAm^^^f^h^mMxi'^e 05> 

fcC0<t-r5/£:i?>iC. ^(Om^. 2 0 0-4 50 

t:(7)t&^-ei — 3 0 o5>. 0. 1 — l^JE«t»-t^e?^r:=^— 
^EEsxr<Digtmi^mTxmm^:^mmm^mm (h i p 

[00 6 11 ^yt*L. P b Sr'&tfS^i^fi. 
ii-^«!i3S<^iaS"e. P b(i2ffid^e>4ffiJC*t9. K"-:7' 

u±<ommmm\^m'rhmmxit. cu. sr. c 

(SraCa,-a) /3 C u O v ^^Sm^S^?^^^!S;-rS# 
Cu. Sr. C a CO<@>«r<^)ifeJB^— h^C<-t;t 
r . S r : C a : C u ^/HfC. a 0 : /3 ( 1 - 
a) : 1 {C/ceori^-S H®<^'<l-',y H ^ b 

m(o^—^y ht^Lrj^^£(c»i-5::<tfcx?#So 

[0 0 6 2] <c*3. I — -^—rzfu—i^B^^m^mh 

[0 0 6 3] 
[^jSfi^iJ] 

Ilt604l 

{CX7 0 o'C(om&x5mmm&i.ti<r>-h^^i.x^ — 



15 



< 9 ) 



16 



6-72714 



[0 0 6 4] — PbO. CuOO«-»*S:x Pb : 
Cu^^^^/UfCl 2 : 0. 2 i:?^^^ J: ^tl^ 

[0 0 6 5] o**jc. ::,inh(D^—^yhi:Mm'f-^> 

h/l^e>7 5ininBtn^tett«-. (10 0) ET'fc^ 

S r T i O, SS«rS#. m^^^>^<-^<^^iti±^ 
m% (N02)O5jm^l X 1 O'^PaClIiSb. S«^5 

4 7o*c*-e?&aiUT-e<7>ms«i:»fiFU. -eurJC^^ 
^>y<-{H(Dmit^nm^ (No,)(D^m^5x i o-^ 

[0 0 6 6] tP— ICf^ijftSl 9 3 nin<^>A r F^i:^ 



a^fi. :fju])—:^--^{zXoxmi£Vitt:i^msoo 

— if— ^ffiML. RHEEDcplElSr^^^/5^56ll(-llHl 
t^2H z-ew-if-^rMML. |5]:mtCRHEED<OiH]Sf 

10 -tir. ^J''— h 2tC2H zT-t— if— ^3 OlJ^R^ttb. 

HzT*i-~if-«rfi8#tU. h 2i:i5'-y5/ h 3 

^(O i^— if — oBSStlc J: »9 R H E E D<DlslSf J^»ffi7)5 i 

1 2H z-CU— if— ^RSttL. W^RHE 

ED<?5iH]5f^.^S355 1 nj^ib-r^i^t-^'r^Npr^^^i'j^ 

20 [0 0 6 7] ov^-T?. *ilc^i-^fe#<o*;!^7"$/::7'i'-' 

[0068] 
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2 6» 
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3 7» 
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3 0# 
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7 1» 
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3 0# 



fiK*II-<:/to (S To. 4 Cao.e)o.. CuO- Offll 



[0 0 6 91 or«-. ::<^±«^> m2iZ7jk'r^it^(D^:^ 
'r^y^6--9^:l<om^xn^J:o^^1F^<^ — >h^ 

[0 0 7 0] 

im2] 
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2Hz 


7 0^ 


7 






3 0^ 


8 


5 


SHz 


4 5# 


9 






3 0^ 



fifc^l. (Pbo.« Cuo.3)SrO. i:/j^oTV^Sw<t::d5 50 [ 0 O 7 1 ] oV>r% 8if^^N*^-> a, SrW0^4lHlR^ 
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UTKKL^O-t,, ^ff^y<^^l^}y, SrifHltT^CoySKO 

o^n^jtoxmm^HF^wnzo RHEEoiHisf.^^* 

m«S ^ a 5^ =^ o-t Jx-eixt-»*Si- S R H E E 

10 0 7 21 nhritzm<Om^ltmS e nm-efcofCo 
w<0je(0»«*jB!l5£SrSQU I D{zXr)noitt:i^. 

ito 

[0 0 7 3] mmM2 

y^/ h 1 U^Co S T tC a(D^m<D^^^y 

^ofig?i^«^SrS^*icx6 0 ot:oiasT*i o^raairit 

[0 0 7 41 o#-(C. CttbOiJ'-y;/ h^S^^ir:^ 
h:d>^7 5mmKix/cffi:Bt-. (10 0) ffi-C*>5 

s r T i o, mm^m^. M^^^^-y^-^^cnmita^ 

m% (NO:)<o5>lESr 1 X 1 0''Pat;iigfeL. SffiSr6 
0 0*C(;iiHH»U. jKi3 05»ra«ltLfec S««: 
4 6 5t:*-C?ftaiL-C-t(^taS(-»l^U. ^LTK^^ 30 
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[0 0 7 51 l^— if— (CdiStgl 9 3 nm<7)Ar Fji=^ 

mj/cm' -e^5o3to :S-f. iJ'— >y !y h 2 2 H z "C U 
— tf— SrfiSttL. RHEED<^lH]*f^^S7J5?ifell(w ItEl 

{;i2Hz-^U"-if— Srfi^ttU. 1^«lCRHE ED<^IhIW 

yto 7 oij?-efeoyto SD^^-y^y b^/^^-^(Hies 

^h\^^—^y V:^^\^d^—i:^^^'^^—^y h 3tc:2 
Hz-CU— tf-Srfiaitb. ^-^yh2t^-^yhS 
^<D if — Ofi^Mt- <fc 0 R H E E D <?:)(E]tFf i 

^^tCo<5*tT. ^—^yV^/\^^—i:^^^'^. 
h l(C2Hz"CU— if-S:R8ttb. ^SRHE 

ED<o[piSf^^S;6i 1 mmmir^(r>\z,^'ir^m^^m^ 

LtZo 6 8g?TfcoAco CCO<t5fcLr. #J[l^S<^i¥ 
[0 0 7 61 ov^■C. ^Sd^i-^frt^*:^^^^/:?'! 

[0 0 7 71 

[^3] 
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2Hz 


4 8:^ 
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3 


2Hz 


2 0» 


3 






3 01P 


4 


1 


2Hz 


6 99 


5 






3 Of^ 



[0 0 7 81 ortC, *4(C^-r^ft^cO#>^'r ^^7^6' 
1 0 %:m».nfj:o^f\F^<^->'h, i: 1 tHl?T?ioybo 
[00 7 91 
[«4l 
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2Hz 


4 8^ 


7 
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2Hz 


2 09 


8 






3 09 


9 


5 


5Hz 


6 09 


10 






3 09 



Pb (S To. 7 C ao.3)02 ^JfcoTV^S 

[0 0 8 01 ov^t?. Sfef^>'<^ — Va2 *rSTJ^4lE]R« 
LTMlKLfccOib. ^V^y^^-^y-hz ^ISfr^'^o/cO 
^g^f^y^i$r-:/a2 ^4lElR«-r^*{Sa^f^^^?e)JC2 

OCEltT<to-C!Hlliakf^S:«£(t:/S:o Ki«l*f^*ITS&. 
^^^-/^^I^tONO. ^J-lE^l X 1 0"'PatCUT3 0 0 

t:*T?«!5?&L. ^<7)*^3 0 ot:T*3 o^j-ra^i^L. ^ 
[GOSH mmm s 

t:iT 7 0 0t:<oMST' 5 b3t<r)*>»?& UT^J'- 
^tyM^b/Jio — S r <i: C a cO^Jgc75--<U>> hSr 

N3^U/to PbO«&*^-<U:y hW-JS^et-. 30 

wO^?^ff«rii5!i«pii:T6 0 o*coias-ei omm^^ 

[0 0 8 2]ot'tC. ^thib(D^-^^y h^M^'^^^ 

h;&^P>7 SmmBttt/iffiatC, (100) ffiTfe^ 

S r T i Oa S«^fit . S^^^ V/<-rt<^»{k<4» 
mfH (NOs)o5^EE4rl X 1 0^PaJ;iIllSL> S«^6 
0 0t:(c^PflRb. J^3 0 5>^»l#L/to 

4 8 Or*T-?ft^PUT-ecoMStCff:l^L. -^LTK^^ 40 



[0 0 8 3] l^— dJi^fiS 1 9 3 nmOAr F 

—^—^mi^V. RHEED(D|HltFf^aift;^55illt-llHl 
{C6 H z-CU— if— ^H^ML. l^«t:iRHEEb60lHlSr 

-fr. h 2*;::6Hzt?u— tf-^4 29flaWU> 

H zTU— »f-^B^ttL> i^^-y^y h2i:^^y5/ h3 
l^— 1f — <^5RaAt(- J: R H E E D<?D®Sf 1 

i?'— h 1(C6H z-CU— i^*'-^.^ttU. SSRHE 

ED<7>iHi«f^»ffi;55 1 mm»'t^<oi:im'r^f^m^9m 

[008 4] ov v-c. * 5 (c^"f-^fe<*<o#>^x 5^:7" 1 
4^)iS9:n?S5»f^^^'^->a3 ^4lHlS«b^o 
[0 0 8 5] 
[«5l 
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6Hz 


5 59 


2 






3 09 
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6Hz 


6 09 


4 






3 09 
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2 


6Hz 


4 910^ 


6 






3 0» 


7 


5 


1 OHz 


6 6» 


8 






3 0:» 



^(DjfiiSft. PbSrO- ^/jro-CV^^w^;^5it^X*# 
[0 0 8 81 OV^T^ Sfef^/^i$^ — Va, ^^XJ^A^WS. 

bT»ffiL/cO^, akf^^"«.i5'-:^b3 ^llH]fT^j:o/c(^) 
t^SSkf^y-^iJr-^a, Sr4[ElRffli-5¥ffi»f^Sr$^l;i2 
OlfilfT^o-CSiMgfef^^SSttfCo SiKS^fP^^T^. 20 

rtONOs ^EE^l X 1 O'PatCLT. 3 5 
O^^T^^^L. ^<7)^^3 5 Ot:T-l^ra««pL. ^ 

10 0 8 9] »btt:rc]ffi(^»^»i*^3 7nm-CfcofCo 
;r (OJK<^««*ay;e«r squid tcJ:i9tToyt<i:,i^. 

^%0tj4 

CuO»5|cS:^U:y hH^tJc^JKL. r 30 

h 1 it L;to S r tCaO^JRco^Ury 

^ti'^'tlipfflL. S rS:^->5^y h2. C a Sr^-^ 5/ 
h 3 L/ho 

[0 0 9 01 PbO. CuO(0#*&mSr. Pb : 

Cu36S*/utt:-e9 : 0. 4tc:?i:S<t 

O Ot:otaaT*5NFP^j^^byt:o -?:<^^> iK^fr^^ti^ 

^<^^?^»S:S9Sf <-T6 0 0*Coia^-ei O^H 40 

iSl^L. ^^\.X^-V^y h 5 t LfCo 

[009 11 o#*(c. rne><o^5'-y5/ hSrs;^^-^> 
^<-o|fil«i5S;jJ?/u^-(c:Sij><r (c-fe 5x ^ ^ fctc. 

1 0 Omni^n/cfSSJ-.^®?^^ (10 0) ffiT'fe 
-58 r T i O, S«^g^. S^f^-r^-^^— 



#ia^ (N03)05)'JEESr 1 X 1 o-'PajciiSL. SfiS: 

5 5ot:{c*o^u. »^3 05>ra««pu;rc„ ^o^. Sffi 

«r4 7 5t:*T-?ftaiLT*<^Mffi(-»i*L. -eUTSS 
^^>-/<-f*iO®?>ft;tt#ffl^ (N02)O^J'JE^5X 1 0 

[0 0 9 21 1 9 3 nmOA r F 

v--^ ^ffl V ^fCo U—if — y-^/W^^ tO:3i^^yW^E=— * 

SJi. ;(7C3 y-^-^5'tCj:oT9J;eLfc^ w^*^3 0 0 
mj/cm' r*fco^o ^T. iJ'-y^/ h 2{c:2Hz-T?^ 
-1f-^RB>#tL. RHEED(7>lHltfT^^a755^ll(::HHj 

-fr. tJ'-y^/ h3(;::2Hz"eu~if— SrflaStU. RHE 

ED(Diaiw^5*Sie»5 1 ^mm^^<o\zm^^mmi:m^ 
uy^o 6 9S?-c*>oyho ^e5{co<5ttr. ^5^— y^y hJj^ 

/u^-^lHlte*^. ^-^y h 14C2H z-eu— tf— Sr 
BS.ItU^ |?aRHEED<Dlp]^^^S;65i[p|^tbi-^<^ 

5£Ufcp ^LT. 1 0^m(O^ >^—^</^i:t 

[0 0 9 3lov^-c. ^7(c^-t-|fe#<;>*;j^7^5/y 1 — 
4S:;iO|ilfl=-Cff<C9»f^^^^->a4 Sr3lHlRfflL 

(0 0 9 41 
(*7l 
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6 9|» 
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3 09 
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2Hz 


7 2«> 


4 






3 09 



[0 0 9 51 c<os^. s^jci o5^rao-f ^-^^ ^VW* 



10 h'O. orjc, r<D±<::. *8-e^-f-*fl=t^#;^7^^>>^ 
[0 0 9 6] 

r«8i 





9 — V 
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2Hz 


4 49 
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2Hz 


149 


7 






3 09 


8 
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4Hz 


5 29 


9 






3 09 



-e<^*flfiS;«l. (Pbo,6 Cuo.4) (S To. 75 C ao. 2S) 
10 0 9 7] o-:5V^-r. ioXnmi¥^< 

i^iPi:Wffco mhtitcmcomM'tm 3 5 n mr-fco 30 

ll%04 5 

hi t LfCo Sr^Ca<irBa 0&JR<^-< W 

5/ h$r*tt-€^n»«iU. S r^ri^'-y^;/ h2/CaS:^ 40 
—^yhS. B a ^s/ h4 ^ L^o 

I0 0 9 8]ot*tC. rtt^<7)i5'-y ;/ h^^^^^r:/ 

ht^h? SmMtlti^m^^. (10 0) ®T*>a 

S r T i O, S«^e#. S^^-^ W<-rt<D®f>fbtt# 
am (NOj<7)5)>JE^ 1 X 1 O'^PatCfiSb. S«S:6 
0 0t:{cj!nHat. »)3 0^^miS^Wl.tio SS«: 
4 8 0^*T-;«&aLT^<OMaiC«}*L. ^ LTK^^ 

v>'^-rt(OS^l:tt#ia^ (NOiZ^^J'EESrS X i o ' 50 



Patens Lfco ov^-e. ss^®(7)K#^ii5iim•7■^^Hl^ 

[0 0 9 9] {ClijgJSl 9 3 nm<DA r F:3i^r 

Sti:. :?&a y— ^-^icJ:o-CfflSLyti:r5<^l2 0 0 
mj/cm= T-feo/Co ^ h 2 (;i 3 H z W 

-l^'-SrMSt R H E ED(om^J^B!kSti^mm\:L i IhI 

/Co 6 4#-e^ofCo ^^-^'i-^^-SrlHie^ 
■it, ^—Vyh3{C3HzXl—^—^m9tl.s RHE 
EDOlEl^;S^«355 i^Sfb-f-SOjcB-f S«pffl*»J3e 
LfCo 5 6iPX^ofZo ^h\Z-o-5nx.-^-y^yh^^ 
/w^-*r^Hlte$i*:. ^->/y h l*c3HzXrw-1f-Sr 
HgltU^ B:ffiRHEED(OlEl»f.*C»l£;5UlHlJg»-r^<^ 

[0 1 0 ol ov^"C. *9(c^i[-*W^<^#;^x5':/i'- 
4S:w<D)i|g^^tT>i5»fP^'«t^'-:^a, Sr4lHlSfflL 
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I C P5>«fJ:: J: •?^<^»fiS;^BI-<fco Utf. C a C 



[0 10 2] 
1^1 01 
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3Hz 


5 0|}» 
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3 0«> 
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3Hz 


6 2^ 


9 






3 0^ 



•e^^mfifeti. (Sro.9 Ba«.,)Cu03 ir^CoTV^S 

[0 10 3] o-^v>-c. Sfcfp^^^-:^a5 *5j:t/»f^^^ 

— Vbs ^7>'^/i>^l::ff^<tV\ -g-H'-Cl 5 OHK^iSi^ 30 

0= 5^jESr 1 X 1 0 'PatcL. MS^3 5 0*Ci::*T*^ 

?&L. $p>ic^oia«-ci^rat»»L3to*,^ta*-e» 

<D«a^Sy;e*:SQU I DtC^ »9tTo/S:iC^. 8 6K 
[0 10 4] Il*60ij6 40 

{CT 7 o ot:<omS'C5^FBm^L'ytco*>»}ftbTi$'— 

-^'s/hlirLfco S r irC a<7)^JR<D^Uy hSr 

^tl-^^n^eiiL. S r h 2, C a $ri5^-^:y 

h;5^e> 7 5nmig8tLfc{S®tC. (lOO) ffi-Tfea 

S r T i O, SSSrfit. W<-rt<DB?^k;tt# 
last (NO:)<0»ffi4:l X 1 0"'Pa«::Ba»L. SffiSrS 50 



5 ot:jc^Hi«iu. jK)3 o^^ra^fiFLysio ^(om. 

4 7 ot:^-e?&*PbT-e<omg{c(^^i^L. ^i.xM^^ 

^ (NOjO^J'JESrS X 1 0*^ 

[0105] 1 9 3 n m<^A r 

SJi. :«;n y-y — t^{c<toraa3eL3t^C^*sj3 0 0 
-if-Srfi^ML. RHEED(OlHl»f.^^S;5v«||H;ii(p] 

tC2Hz-ri^-1f-^RB.#tL. l^«{;iRHEED(D{p]*f 

7 OtJ^-Cfco^feo ?lt;t^-y > hT^/W^-SrSte* 
it. y:y h2JC2H z-CU— f-*— «r 5 2e.\B8WL. 

Hz "CI — 1f-SrSttL. ^-^y h2i:^-yy h3 
1f — (DfiBStfC J: 19 R H E E DOlUlFf 1 

^-yy MiC2Hz'CU— t^*-*:»#tb. WftRHE 
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0. 7s C ao. 2s)o. . C uOs <Oj|aj5K"C^ofCo LfcjO^o 



[0 10 8] o^'tc. «i 2(c^i-^<t<^#;^x5/:7^6 

[0 10 9] 
[^12] 
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#S<Oja^(i. SrCuO, ^>io"CV^Sr t;55it^-e 30 
[Olio] -^t^^. ^f^^^i5^->ae ^^r/4lHlR« 

^fiftf^x^-v-ae ^4lplKffi-rs*fi:»f^Sr$^{w2 

045]tT?itoTKKglf^^/g^JtrCo RHEEDIh]^.^^JS 
:/ cr 5/ > irs<o-?:tu-?n{c*rjJ;:i-5 R H E E Dtitt^^ 
[0111] #ibnfclK<7:^i?^J:i*^ 3 7 n m-^fco^Co 

^i-zi^if^^tiihl^, Tc*il32K-efc5w<i: 
HJfSCaj 7 

0 0t:cD?aS-C5^r^jK&^L/::(7)*?^f^LTi$' — 
y !y h 1 ^ X^fzo — Sri:Cai:Ba <0&JS<7)-<U 
hSr-^n^ttHMiBU. Sr*^-y yh2. C a S:^ 
-y-yhS, B a h 4 <b LfCo 

[0112] P b O. C u O(0«-|&*Sr. P b : 50 



CuJi^^/WitT^lO. 5 : 0. StCT^CSJ: 

r 5 0 ox:(om«-c5^r^^^Lfco ^<Dmnxf^<7)o 

%»X*m^. m^l^tKOh. ^^{::^i^^y hirf&mL. 

^^^o, <^lHlfe^^>^»^^5^— l-^'J^t- 

o, -eH-€:*n<^^— b7&^e> 1 O 0nimKtt;t(4fi(ci. 
mm/i^ (10 0) fli"Cfc^s r t i o, SS«rE#. M 
^'^^>y<-[^<Dmitik^m% (NO=)(05^i3ES: 1 x i 

o *Pajcia«b. sssrs 5 ot:(c*n«iL. i^jso^j^ra 
ftSpLfco •fr*^?^^ s«^4 7 o'C^r-^^aiLr^cota 

(N02)iO^>i£4rl X 1 0*'Pa{cPSUfCo ov>T% S 

mn. l®•roas-e#rv^6;l^s^al»byt:o 

[0 113] if— (ClijjS 1 9 3 nm<7)A r F:ii^ 
mt. *n y — ;»<-^tCj:oTiBS^UfcibC:5l^3 0 0 
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fiSttb. SSRHEED<D0^r^§^g;iUlsJS®)-r^)<^ 

[0 1 14] ov^^. ^1 3{Z7jk^0kW^:^y"^y'y^i^ 
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[0 116] ^h\z\Q^Wi(r»(:y'^--^<f\^nc}iotz.(r> 



^5^— b 2l::2HzT*U — if— $:4 2|3?fiSftL. 
o<5JtT. «1 4tC^-t-*fr<7)#;^7'5/>^5 — 9^w<D 

[0 117] 
[^14] 











5 


2 


2Hz 


44» 


6 


3 


2H2 


1 4^ 


7 






3 0^ 


8 


5 


5Hz 


B2» 


9 






3 09 



(Pbo.TCuo.s) (S To. 75 C ao.ss) O 
2 i:/<^oTV^5r <t;55}t^r*#fCo ^i¥^<^->h, ^ 



1 4^wCO«S[^T*tT/c^ ^Slf^^-^^-^b. *2l§lg:ffiL 

[0 118] 
[^1 5] 
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z<omm»m^X*) . gU^^yo y=¥>^e;&5 2S|BgS 50 tt:to -^rOiaiS^. (Sro.. Bao.JCuO, i:<Co 



( 17 ) 



31 

jK]3 5 nm-e^oySio ^ <7)K(Dffi^^^SJ5e«r S QU I D 

10 1 2 0] nmms 

^^yhit\^tio s T tc a(D^m(o^i^iy hi: 

hSirLfCo — PbO. CuO<?5*t&5fe^H Pb : 

(cr5 0 0t:(Oiaffir*5^ra«SRS;b:rcio -^coft. 20 

O^raj^^L. ^?&L"C^-ys/ h 5 L^iio 
[0 12 1] or(C. Z.tlh<D^-^y hirM^^^^' 

1 0 OmmMltt^ffifiJ-s ^ffi;^^ (10 0) ®T-*> 

#ia^ {N0=)05^m^l X 1 O'^PaiCl^Sb. SfiSr 
5 5 o*Clc;[ra!RU. iK)3 o^^WftJ^Lyte -eo^. S« 30 
S:4 7 5'C*T?&aiL-C^<^mfit-»«pU. LTK^ 
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[0 12 2] if— (CfiK:^ 1 9 3 nmCOA r F3i:^ 
ix-^ i^*— Srfflv^yho if— /</w;^<^)^^/^=¥— * 
;)t7n i^(CJ:orai5£byh^:r5*^3 O 0 

mJ/cm^ -CfcofCo ^ 5/ h 2 1:1 2 H z ^ W 

— if— ^flaftU. RHEEDC0[H]Sf^^S;d5$t||{-i(p] 

o#*(c, ^—^5/ SrlHlls^?-^. ^—Vy V 1 

IC2H zT*U— if— ^B^ML. I^«tCRHEEDc7)ipJ*f 

it. ^-y^y h 2(;i2H z-ru- if-^5 OS^fl^ttU. 
Slti^^^-y^/ h 3{C2H z-CU-if-RSttL. RH 

E E D<^)iHi*r^5SS;65 1 mmm'r^<o{z.^'r^^m^m 

mx^tio 6 5|J?-Cfcoyto *b(CO<$Jt"C. ^—^>yh 
/J^/ix^-SrlHlfe^it. iJ'-y y M^::2Hz•T?lx-if- 
SrfiaStb. SSRHEED<^lHl»f;S^S:d5l]Hl^fb-t-S 

[0 12 3] o^/^r^ ^l 6 y:?"! 

[0 12 4] 
[«16] 











1 


2 


2Hz 




2 


3 


2Hz 




3 






3 0^ 


4 




2Hz 


7 21» 


5 






3 0^ 



I CP5^Wlc:<t O^com^^H-^fCo fSJ^ (Sr 



[0 12 5] ^(^^. ^b«-i 05^^1(7)^ VI- 4r 

t^tL(r>io. ^1 7(c^-r^<4=</)#;^T':x:/6'- 1 0^ 
wiT^HM^-etT'fepSfef^^^^-^^b, SrllsItTJSoySio 

[0 1 2 6 1 

[^17] 
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ito (Pbo.6 CU..4) (S ro.TsCa 

0.2s) O2 ^^iorv^^r i:;05fSgT-§^fCo 
[0 12 7] ort^. Sf^^^^-^^as 3i5j:U^»f^^'^^5' 

r (OM<?>ffi^lK^a!J;e^ S Q U I D 0: tro ys: i: c 

[0 12 8] ^jMl0ij9 

y 5/ h 1 b^to — S r i: C a U ^/ h 

Sr-?:tL-eJx2WBU. SrSr^-y5^h2. Ca$:i$'— y 

[0 12 91 ori::> :itih(D^-yyhi:M^^^>' 

h/>^h7 5mnmtlitiSLm^s ^Wa^^ (10 0) ffiT-*>^ 
S r T i O, Sffi^gt. *^^-\^ >'^<-|^(Dge^b<4# 

(NO=)(7)5>ffiSrl X 1 o-'PatciasL. Sffi^e 
0 0t:(cj!raf»L. )Kj3 05^ra»«pU:rco ^os. S«Sr 

^w<-rtcoK<k;tt#ffl^ (NOs)cD5^ffiSr5x 1 o ' 



20 



30 



Patens UfCo ov^-e^ Sffi«ffiC0Sltii5iiS^i»lelSf 
[0 13 0] {CJijSSl 9 3 nm(^)Ar F:3i=^r 

fiJi, :;?7C2 y — i$?{;iJ:orai^bfci: w^iKj3 o o 
mj/cm* T^hoito ^"f. jy h 2 tC 2 H z "CU 

-if-^M#tL. RHEED(DlUtt^^^S7^5?fi3Hcllp] 
Sifc-r-SOtCili-e^P^^iBJjeLyto 6 2#'Cfcofc:o 

t;i2H z-CU-if-^R^StL> fi]^tCRHEED(7)!n]t^ 

fCo 7 0#-C*i>ofc„ Ift/^— hJj^/wy— ^SrlHlte^ 
it. iJ'—- ^s/ h3*C2Hz-eu-if-«:6 5&flaStb. 
R H E E D 1 iHlSib-f- e r ^ Sr?i^> L 

^-y^y M(C2Hz-CU-1^'-S:Raj+L> SSRHE 

L/co 6 8S?-c*>o/co z(oxo\c\^x^ ^m^m<om 

[0131] ov>-c> * 1 8 ■C^i-*fl=o#:^7^ 1 
-4^C(0)ffiffT'ff<C9Sfef^>'^"^'-:^a, 4r4lfi)K«U 

[0 13 2] 
[«18] 





1/— If— RSSt© 
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so 



•9 4^(Oj@®^g;5SiS^$tlSwi:/)5ii^r*^yho 
[0 13 3] o#*tc, ^1 9<;i^i-*#<o#;:^xy^5 
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[0 13 4] 
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-eom^l^. Pb (Sro,7 Ca«.3)02 ir/j^oTV^S 
\^X^m\^tL<0%. »f^^>'^-:^b.oSrllH]tT?iofciO 

om^fsir>xwmkv^^m.m:L. gsf^^^T^. ^^^^^ 

Vx^— rt<0N03 i^JBESr 1X1 O 'PatcLTS O Ot:i^ 20 
T*«5??^L. ^O^* 3 0 0*C-C3 0 5>ra»«fU. 

[0 13 6] #e>tt:/S:KOJ?;^l^#^5 0nm-e*>o:fco 

^-irjvt^^M^^. TcfiioiK-CfcS::^ t'^^W^ 
Illfe^^J 1 0 

(c:T7 oot:oii.ft-C5^(W«IJ*bfe(o*,^?ftLr^— 30 

y 5/ h 1 ^ LfCo — S r ^ C a 0^m<^^^ V V 
^-tnm^^iU. Sr^i?-y5'K2. Ca^iJ'-y 
5^ h 3 <t LfCo 

[0 13 7] -^r. PbO. CuOOiS'*&**:. Pb : 
Cu:*5^/uit-ei 2 :0. 2<b?:^^J:5{-f¥Sb. ^tt^ 

tf'jc-cs 0 ox:omst?5^ra«lRRbybo «ifiS; 
h«r^Mt. ^o^?i^*^Mm4'i-T6 0 ot:<7>tas-c 

1 O^P^JffifigL. LT^-y^;/ h 5 Lfco 40 
[0 13 8loriC. r jxb<^i5'-y> h^KS^-W 

hi!>^h7 5mnmtlitiiL&kC^ m^:^^ (10 0) ffiTfeS 



S r T i O, SffiSrB#. K^^^ 

ffl^ (NOs)t05>JBE<lrl X 1 0'Pa{;iiiSU. 5 

4 7 ot:*"e?ftaiUT^<^M**-»«Fb. 

[0 13 9] if— dlijSil 9 3nmOAr F^i:^ 
v'^u— if— Srffiv^^Tco — if— y^/ux<D3i^x/u4t=— 
:^x:i])-ji — ^\zX.oXm^l^fctZ^m3 0 0 

-if-^RSttU. RHEED<7)^llST.^^iS3555l||{ciCHl 

iC2Hz-eu-if-S:H^WL. l^»(CRHEEDO®»f 

■iir. f 3JC2Hz^l^— if— SrfiBStU RHE 

ED<oieIJFf;S5SA;55 1 (ElSibi"^<7:>(-^-r^^rBli^a'J^ 
X^tio 7 2S?-efco/Co ^^{-o-5(tT. 
/Ui5^-<^|H]fe$-fr. ^-y^/ h l(w2Hz^U-if-^ 
fiS#tL. WftRHEED<OlHlSf;«^S355HHlli»li-5<7> 

[0 14 0] ov>r'. ^2 OitCTfk-t^^co^y^'r^yyi 

[0141] 
[«20l 
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L, I CP^>«f{CJ:t)^<Oifflfi8SrP-«fc, ins. Ca 
... CuO, ©ifi^-Cfcofco UfciSo-c. wWKBttft 



10 [0 1 4 2] -ot'li, ^2 1 l::*i-^#<^«-;^7'y7°5 

[0 14 31 
[S2 11 
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3 0# 



1:1 J: «9 1^0:/n 5^^>'i/g;55^|.f>tvyho 

[0 14 4] 0^*(C, Sif^/'?^->'a,a^^tJ^4lH]S« 

*>»f^^^^ - > a . 0 * 4 lHlS«^5>¥{tl«ff «r ^? b 2 
5|HltT?ioTS5i]Kglf^«rjKJtfCo RHEEDlH|?f^^S 30 

[0 14 51 »bnfcK[Oi?:;^fl*JKj3 6 nm-e^boy^io 

1 1 2Yit^h. jBffi»J-<co^r^Jc:^tiS-rsSiKtt^> 
^/•:^/U7)?Stt*6J?). TcJil 1 2K-Cfe5Ci:2555SB;t? 

ll*S«?»J 1 1 

(cr? 0 ot:(7)mST*5^WjS6^LytcD'^^?^LTt^- 

y 5/ M <b LfCo — Sr<bCa^Ba (^&Jg<0^l^ 
> h«r-tn-?Hm(BU. SrSr^-y2/h2. CaS:^ 

[O 1 4 6 1 ot'tC. wtt^O^-y y h^^^^-^> 

h;&^b7 Sinm^nfciagf::. (10 0) St?fe^ 

S r T i O, Sffi^gt. ftS^-y W<-rtOKibtt» 

(N02)(7)^IE^1 XI 0-*PaJc:IISEU. SffiSr6 50 



0 0t:tC^^L. 0^^f*J^U/^o 

4 S-O^C^T^^'&^PLT^fOiajStC^J^L. ^LTS^^ 

^ v^<-rtcoK<ktt#ia» (NO5)(0^>JE«:5 X 1 0 ' 

[0 14 7] U — if— 1 9 3 nm(7>A r F3i:^ 

Sfi. :?!7n y-^-i^{Cj;oT»j;eLyS:^r^if^)2 O 0 
mj/cm= -Cfco^ho *-r. i^-yy h2^C3H2•C^- 
— »f-SrKttU. RHEEDOCHl«T-«C»J*;!^5?a*i-l|5I 

tilSHzT'U- 1f-S:fiattU. |5]«(CRHEEDO|Hll^ 

/Co 6 4g.^'Cfcoybo WO?i$^->/^y hJh/w^-^Ste^ 
it. t^— h 3(;i3H z-eu— if— SrflaWL. RHE 

E D (oiHi w^-sc^ft 1 lusft-r ^ <7)(c5i-r 5» ^ra sr Jffl^e 

^— h 1J-3H zT'W— 1f— 
fl^ltU. :SJSRHEEDc^)isl5r^^ffi;55itp]Si(,-t-5<D 

;£Lyto w<7)^. 1 0 5J^rBl<?:>-Y>'i^--'</u.$ribo)toV> 
•c. S2 2«;i^i-*#<^#:^x^x^i-'4Sr;i<D|(gff^ 
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I C P5}^«f(- J: O-^^offi^Srli-^yho fitf. C a C 



[0 1 5 0 1 
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^(Om^m^. (S To.. B ao. i)C'uO, tJioTV^S 
10 1 5 1] orJ-. »f^>'N'^->'a..*5j:U5»f^^N-^ 30 

2 ^J-ffi^ 1 X 1 0-»PalwLTiaS^3 5 CC^-ClJsfft 

<o;»«^aiJ5£«rSQU I DtcJ: tJtTo^^ w-?). 7 5K 

oT»:*icRettv^i/-:^/^;)5:*c#<<f 0. TcJ175K 
^*>-5w^;55ai^X*t5rco 40 
[0152] ||jffi0y 12 

4CT7 0 ot:(^iag'C5^PBmj«uyt(^'^ij5^ftLT^5'- 

y y M Lfce — SrtCairBa 0&JS(^#'< 
h^'?:tl-e:h.milU. Sx^^ — ¥vV2. C a S: 
^-y^/hS. B a ^^-yy h4 i: uyb. 
[0 15 31 ogrtc, c:ttP><D^->5^5/ hSrS^^i-V 

h;&*e>7 5iimi«ttyt{4Bt-. ^ffijiMl 0 0) ffi-e*)^ 50 



5 0X:t::ApfSiL. Ji?^3 05^P^»«pbfc. Sfi«: 
4 8 5*t:*t??ft*Pur-?:<oa«Jc»«pL. -eursc^^ 
-Y>'y<-^(om<t^nm^ (No=)<D^i£^5 x i o'^ 

SIT. mmmm^i^::<r>^=^^-i:mf. im-r^mm 

[0 15 4] (CliKSl 9 3 nmOAr F:t^ 

arti. ;!57P y-7«-i?'ic:<to-CSI«Lfci: w^*^3 0 0 
mj/cm' -Cfco^o *"f. h2lc:2Hzr*l^ 
-if-SrRa*tL. RHEED(D|H]Sf,*.^S:i5563l(cilH] 

tc:2HzT^U-if-SrSttL. I^^^CRH E E DO®^ 

-a:, ^-yy h 2tC2Hz^U'— !f-SrS.2e?aStL> 

-^<^ ORaSttC cfc 0 R H E E D<D^tRj^^&^^ 1 
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Li/to 7 ifj^-cfcoyto r(o<t piciLT. ^m'¥-m(om 



[0 15 51 ov^"=e. ^2 44c^-r*#co«->^xy::^l 

(0 15 61 
[%24] 
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I CP5>#fl-J:»9^<^m^«ri5-<)to t^f^ (S r 
0. 7» C ao. 2«)o. . C uOz <Dm^X*h^ito l.tzf>^o 



20 



[0 15 71 ot'{-. ^2 5Jc^i-^#co*;^7"^;/:/6 
-1 0«r::<^)KJ¥-rtT?fc9iftf^>'^'^-->'b.,*2iH]ff3fc 

[01581 
[«25l 
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hfhti. ^<r>^^mt. (S To. • B ao. .)c uO, 

[0 15 9] or*-> Slf^^^•^->'a,.^^WU^4(HlSa 
Lrj^KU;feO*>. a^f^/^^-^-b,3Srlllltt>iofc<0 
t »f^y ^ ^ - > a , 2 Sr 4 iHiRai- 2) »fl:»f^* * b 1 
6lEltT<foTKlK»f^Sr3K»tyto RHEEDIn]lff.*i;3SjS 

y n 5. :^:x^@(^^tt-etu{w*fij;-rs R H E E Dtiibx^' 

[0 16 0] %hfhtim<Dm^\'tm2 8 nm-e^o^o 
>'^-^/W;655.ixj&i^)^ T c 6 8 R-CfeS w ^J^HiBt? 

nmm 1 3 

tcr 7 0 ot:<7)Ma-C5^ra«£^L:^<^*>^^ftU"C^ — 

y.yhl^bySio S r ^Ca60&JR<O#^U5/ h 



[0161] Bis O, . C u 0(7)#«&*Sr. B i : C 
u;5^ ^/WJtT. 6 :0. Scb/^-SJi^^-SSU. -tttS: 
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S r T i O, SSSrB#. S;^^^ ^^^<-l*3(^K<ktt» 
ffl^ (NO.)cO:»^ffSr 1 X 1 o-'PaJClSSL. S«Sr6 
0 oriciJDf^Lj^S 0 5>fe^»l#L/Co S«Sr5 
2 ot:*T?ft^LT-t<^taSl;i»J^L. ^l.xM^'^^ 
>y<^(Omti±9m% (N02)Oi>jESr5X l O 'Patc 
SSSEUy^o OV^T, #^$^-^5/ htr, KSl 9 3 nmX 
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T-u— tf-$:R^ttb. I^:StcRHEED(DlH]Sf^3fi*755 
^^(CllB]Sibi-5(7)(-®i-6^PaS:ffll^Lyto 6 0S? 

y f 2tc2Hz-Cu— if— Sr4 6|}>fia«tb. ^?e>Jc:t^— 
^5/ h>J^/u^5^-«rlH]te$-^i:i5'-yy b 3^;l2HzT*l— 
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[0 16 71 ov^-e. gfef^^<i5'-:^a.,SrSt/4lHlRS 40 
LrMKLfco-t,, SSkfpx'«^->'b,4SrilHltT<eo:fc(D 

^g^f^y^>$^ ^ a w ^ 4 ©Rm-r ^ *<a«fef^^ $ ^ 2 

OlEjfT>i:oTjKlKgfef^Srj^»t^o RHEEDlEl^f,^^* 
i: D >y i/@<0^ix^*n{c:*HC-r S R H E E 
[0 16 8] ^^bttfcM<^ff;'^tt*^l3 7 nm-e*>ofco 

>5^'^/U355^tl*6J^). T c «i 1 1 5 K"C*>^ w i: 50 



r*a^L5ti:r;5). )SfB«jtli:. 1212 -t*^ LTS: J: 9 tc, 

[01691 m^m 1 4 

^iS^aji 3 cb:l^«t:iLrCuOt^i$''-y5/ h 1. SrO 
^-y yh2^ C aO^-yy h 3«r#/bo — Bi 

•ei o^raj^^Lfco^K^jftuTiJ^-y^/ h 5- 

fco orj;i. i^'-y:yhi. 2. 3, 5* SrS^f^-y:^ 
^7 Smm^iXfcffiejC, (10 0) mXi>^S t 
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I CP^«ft-J:*9-^<^*afi£«riS^:fce tJi^s (B i 
0.7 CU0.3) (Sto t Cao.JOs <7>jB^"t?*>o;feo 
Lfc2!)5oT. Sfef^/^i5'->'b.5$rllHJtT9C^{;iJ: t). 

(0 17 41 oV>-C. gfef^>'^'^"->'a,4 *:SU^4|ElRS 

-tjgfef^y ^• - ;y a M Sr 4 iHlRm-r 5 ¥<fi:»f^ S: ^ ^ J- 2 
OtHlfT<CoTKK»m«:jKJt5fco RHEEDIslSr>«»S 

m«g n y ^s<o^tt-ent-»ic-r ^ r h e e 

[0 17 51 #e>n5t]K(^iP^Ji*^3 5 nm-CfeofCo 

10 8K;&>6. jSa^tc/^o^r ^tc^lC-r^Si^tti^' 
^•^/V'755^iX*&«). T c « 1 0 8 K-CfcS h t'm^'Q 
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T6oot:<oja«-e5«Fra«Sifi)cuyto «fe^flc«r 

OfiK?K(*:«r:^^'1'J-T 7 0 O^CoMftt? 1 O^PflJSlfig 
[0 17 61 ^^w<-rtcoKft;ft»HlfC (ND.)o^> 

lE^ 1 X 1 O 'PatCiiSU. S r T i O3 S^Ot^SSr 

5 3 ot:tcJni?l6Lyhw^^. u-if(o/</w;^:3i^/w:^'- 
aBffiSriKJl 0 Om J/cm= *c U^:: irSrl^l^-CI^. *tfi 
0ijl 3i:l^i:J:9Jcur®i)Kgfef^SrtTo/Jio •r?i:b^>> 
^-f. ^3 0*c;^^^<*<7>#y^X!y:/l-45rwOfSJl^ 
-CtT 9 gfefp/^i$' a , . S: 3tB)Sm Lfco 
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LfcTJ^oT. gfef^^>-i5'-Vb,6^1lE]tT9C<^JCj:>9. 

[0 1 8 01 OV^T% tftf^>'^^ — V'a.s S:^T/4{h]S^ 

ht^i^y<^ - > a , 5 Sr 4 lpIR«-r ^ *ffi»f^«r * ib 2 
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